ABSTRACT OBJECTIVES: Recurrent suicidal ideation (SI) may be linked to an increased risk of making suicide plans and suicide attempts. The objectives were to describe the frequency of SI recurrence in a population-based sample of young adults, and to compare mental health diagnoses, substance use, use of health services and medication use among those with and without recurrent SI.
S
uicide is a leading cause of death among young people worldwide. [1] [2] [3] Often defined as an indicator of severe emotional distress, suicidal ideation (SI) is one of the most robust predictors of self-harm, suicide attempts and completed suicide. 2, [4] [5] [6] SI that recurs over time could indicate ongoing severe depression [7] [8] [9] and may be linked to an increased risk of making suicide plans and suicide attempts. 5, 10 However few longitudinal studies investigate recurrent SI in population-based samples 10, 11 and in particular among young adults in whom the prevalence may be elevated. [7] [8] [9] 12 Specifically, the developmental transition between adolescence and young adulthood represents a critical life period typically characterized by leaving the family home, joining the workforce, attending college or university, engaging in long-term relationships, and starting a new family. 13 In those with a psychosocial, psychological, and/or genetic predisposition to mental health problems, 8 these new social and environmental situations or stressors may lead to recurrent SI. Indeed, the frequency of SI is high during adolescence and young adulthood. 2, 3, 8, 14, 15 A 2008 systematic review suggested that the 12-month prevalence estimates of SI are 15.0-29.0% (interquartile range [IQR] , 16.9-24.1) in adolescents aged 12-17 years compared to 2.1-10.0% (IQR, 2.4-6.7) in adults ≥18 years. 2 The lifetime prevalence estimates of SI in adults ≥18 years is 5.6-14.3% 2 compared to 18% in young adults age 19-24 years. 16 Because SI may evolve into a long-term mental state in some individuals, especially if untreated, 11, 17 it is important to better understand the extent to which young adults experience recurrent SI.
In addition to the lack of longitudinal population-based studies on recurrent SI in young adults, no study to date compares medication use, substance use (i.e., not substance use disorder), or use of mental health services in young adults with and without recurrent SI. Only one study has reported treatment and medication use among youth with recurrent mental health problems, but it does not describe SI. 12 In order to extend the literature on recurrent SI, the objectives of the current study were to: 1) describe the frequency of recurrent SI over four years in a population-based sample of young adults, and 2) compare mental health diagnoses, substance use, and use of health services and medication among young adults with and without recurrent SI. 
METHODS Sample

Study variables Suicidal Ideation
Past-year SI was measured at age 20 years and again at 24 via the question: "In the past 12 months, how often did you feel suicidal?" Response choices included 'never', 'less than once a month', '1-3 times per month', '1-6 times per week', and 'every day'. Participants were categorized as having recurrent SI if they gave any response other than 'never' at both age 20 and 24. Lifetime SI was measured only at age 24, via the question: "Have you ever seriously considered committing suicide or taking your own life?" (yes/no). This item was used to classify participants into three groups: i) participants who had never in their lifetime considered committing suicide; ii) participants with nonrecurrent SI (i.e., those who reported SI at age 20 but not at 24, and those who reported lifetime SI but no SI in the past 12 months at either age 20 or 24); and iii) participants with recurrent SI (i.e., participants who reported SI at both age 20 and 24).
Mental Health and Substance Use
Participants were asked at age 24 if they had sought psychological or psychiatric care in the past year (yes/no), if they had ever been diagnosed by a health professional with either a mood disorder (depression, bipolar disorder) or an anxiety disorder (phobia, fear of social situations, obsessive-compulsive disorder, panic disorder, generalized anxiety disorder), and if they had taken mood/ anxiety medications (i.e., anti-depressants (Prozac, Paxil, Effexor) and/or mood stabilizers (Lithium, Epival)) in the past month (yes/no). Participants also rated their mental health. Response choices to the question "In general, how would you rate…your mental health?" included 'poor', 'fair', 'good', 'very good' and 'excellent'. For descriptive analyses, poor and fair mental health were combined into a single response category and compared to good/very good/excellent mental health. Past-year cigarette smoking was measured via: "Check the one box that describes you best…I have smoked cigarettes, but not at all in the past 12 months; I smoked cigarettes once or a couple of times in the past 12 months; I smoke cigarettes once or a couple of times each month; I smoke cigarettes once or a couple of times each week; I smoke cigarettes every day." Use of other psychoactive substances was measured by: "In the past 12 months, how often did you … i) smoke cigars; ii) smoke cigarellos; iii) smoke a pipe; iv) use bidis (a tobacco product from India); v) use chewing tobacco; vi) use snuff; vii) use waterpipe (hubble bubble, nargilé, shisha); viii) drink 5 or more alcoholic beverages on one occasion (i.e., binge drinking); ix) use marijuana, cannabis, hashish; x) use cocaine; xi) use speed (amphetamines); xii) use ecstasy (MDMA) or other similar drugs; xiii) use hallucinogens (PCP, LSD (acid), mushrooms); xiv) use inhalants (glue, gasoline); xv) use heroin (smack, junk); and xvi) use another illicit drug (use of illicit drugs)?". Response choices included 'never', 'less than once a month', '1-3 times per month', '1-6 times per week' and 'every day'. Because of low frequency of use, we grouped cigars, cigarellos, pipe, bidis, chewing tobacco, snuff and waterpipe into a single variable labelled "other tobacco products". Participants were categorized as yes (i.e., used one or more of these tobacco products in the past year) or no (i.e., did not use any of these tobacco products in the past year). Similarly, cocaine, speed, ecstasy, hallucinogens, inhalants, heroin and other illicit drugs were grouped into a single variable labelled "illicit drugs" (yes/no).
Data analysis
Differences in means were tested with t-tests and differences in proportion were tested with chi-square tests. Analyses were conducted using SPSS, 
RESULTS
Among 795 participants with data available at age 20 and 24 years, 10 were missing data on the variables of interest. Therefore, complete data (i.e., no missing data on any study variable) were available for 785 participants (61% of the baseline sample of 1294). Table 1 compares selected characteristics of NDIT participants retained in this analysis with those of participants not retained, which includes the n = 221 who had dropped out of the study by age 20, and the n = 288 who did not complete a questionnaire either at age 20 or 24. A higher proportion of participants retained in the analysis were female and relatively more had mothers who were university-educated. While statistically significant, differences in age and Canadian-born (vs. foreign-born) were not substantively important. 
Recurrent SI
Seven percent and 9% of young adults reported past-year SI at age 20 and 24 years respectively, and 21% reported lifetime SI at age 24. Of 56 participants who reported past-year SI at age 20, 32% (n = 18) reported SI four years later (i.e., 2% of the overall sample). Table 2 describes mental health diagnoses, substance use, use of health services and use of medication among participants with no history of SI (i.e., people who reported no lifetime SI or pastyear SI at both age 20 and age 24), non-recurrent SI (i.e., people who reported SI at age 20 and not at age 24, as well as participants who reported lifetime SI but no ideation at either age 20 or age 24) and recurrent SI. Generally, relative to participants with no SI or non-recurrent SI, higher proportions of participants with recurrent SI were female (78% vs. 52% and 68% respectively) and relatively more reported poor/fair mental health (39% vs. 8% and 15% respectively). About one third of participants with recurrent SI had been diagnosed with a mood (39%) or anxiety (33%) disorder -a proportion that was higher than among participants with non-recurrent SI (27% and 20% respectively) and markedly higher than among participants without SI (4% and 7% respectively).
Mental health diagnoses
Use of health services and medication
Overall, few participants in this sample (i.e., 11% of those with recurrent SI, 12% of those with non-recurrent SI and 4% of participants without SI) had sought psychiatric help in the past year (Table 2) . Twenty-two percent of participants with recurrent SI had taken mood/anxiety medication in the past month, compared to 5% of participants with non-recurrent SI and 2% of those with no lifetime SI.
Substance use
Compared to participants without SI, past-year substance use was relatively high among those with recurrent SI: 67% vs. 42% smoked cigarettes, 56% vs. 39% used other tobacco products, 89% vs. 74% binge drank, 56% vs. 42% used marijuana and 33% vs. 17% reported using illicit drugs (Table 2) .
DISCUSSION
Comparison of the frequency of recurrent SI across studies is difficult because of differing study designs and populations, length of follow-up and, since there is no validated "gold standard" measure of SI, 19 differing measurement items. Our population-based estimate of frequency (2% of the overall sample; 32% of those with a history of SI) is similar to the 3% and 25% of American college students respectively who reported more than one SI episode over four years. 8 Similarly, Zivin et al. 12 reported that 35% of college students with suicidal thoughts reported suicidal thoughts two years later. Borges et al. 7 reported that 35% of American adults aged 25-65 years reported recurrent SI over ten years. The estimate of recurrent SI after one year was markedly higher in a Finnish study (69% of men and 59% of women aged 25-64 years), 11 compared to only 6% among
Chinese adults aged 20-59 years. 10 Few participants with recurrent SI in this current study reported help-seeking behaviour in the past year. Possible reasons for not seeking professional help include, among others, perceived stigmatization (i.e., fear of what people think), 20, 21 fear of hospitalization, reluctance to share personal information about mental health problems, not accepting/admitting mental illness, limited access to services, and long waits for mental health services. 17, 22, 23 In addition, young people often have a strong sense of self-determination and autonomy which influence their desire to manage problems on their own. 17 In a recent review, Michelmore and Hindley 17 reported that instead of seeking professional help, most youth with SI and/or self-harm behaviour turn to their social networks, most commonly their peers, for help. Although social networks can help people cope with stressful life events, friends and family often do not have the skills or experience to help those with serious mental health problems. Further, few encourage or are successful in encouraging their peers with SI to seek professional help. 17, 24 Community mental health promotion activities that facilitate social support and increase mental health literacy 25 and easy access to mental health services may increase help-seeking behaviour in young people. Few participants in this study took mood or anxiety medications, which might relate to lack of consultation with health professionals for psychiatric conditions associated with SI or to perceived stigma associated with use of psychiatric medications. Because this may be the first time that medication is considered, young people may have heightened concerns about possible side effects such as weight gain, sedation, or sexual dysfunction. Rather than using medication prescribed by a health professional, young people -as is the case with other age groups -may use maladaptive coping styles such as substance use/misuse or avoidance to cope with problems. 26 The high use of substances among those with SI in this study is consistent with existing reports 7, 27, 28 in which youth use substances to cope with depression, anxiety and/or SI. Our previous work suggested that depression symptoms as early as in grade 9 predicted SI at age 20. 29 Interestingly, reports on SI recurrence suggest that higher levels of depression are not only associated with the risk of recurrent SI, 8, 10 but may also make young people with a history of SI more vulnerable to suicide attempts and completed suicide. 10 Recurrent SI co-occurring with psychiatric disorders might reflect the severity of the mental illness and be associated with greater impairment in multiple areas of functioning, including academic, employment, social and personal. 30 Additional factors associated with recurrent SI include higher life distress, anxiety, maternal depression, substance use and low levels of hope, social support and selfesteem. 7, 8, 10, 11 Early detection, treatment and monitoring of substance use and psychological factors, including depression, may prevent SI recurrence, and have the potential to reduce the burden of suicidality in young people. 8 Limitations of this analysis include that the data on past-year SI were based on self-report and were drawn from a single item, and therefore may be subject to misclassification. Even though pastyear SI was measured with one item only, the item was asked in the same way at both age 20 and 24, which is an advantage. In addition, there was loss to follow-up since cohort inception. The small number of participants with recurrent SI precluded investigation of the determinants of recurrent SI. However, the prevalence estimates of past-year SI (i.e., 7% and 9% at age 20 and 24 years respectively) are consistent with the 7.7% reported in a nationally representative sample of Canadian youth age 18-19 years, 31 and similar to the 6-13% in US reports of youth age 17-24 years. 
